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Biochemistry
Kristy Wilson, College of  Arts and Sciences, Marian University Indianapolis, 3200 Cold Spring Rd, Indianapolis, IN 46222
BACKGROUND
SUPPORTING STUDENT CHOICE
STUDENT CASES TAKE APPROACHES THAT ENHANCE INTEREST
FUTURE DIRECTIONS
One group has chosen to sign up for Independent Research
in the Spring to revise case for submission to National
Center for Case Study Teaching in Science. Steps for
semesters is to revise case, write teaching notes, teach case
in Molecular Genetics course, submit, and revise case in
response to peer review.
Changes to Assignment:
• Add in class work time to assist students in model
selection and writing learning objectives to provide
additional feedback.
• Add student examples to case assignment to show
alignment between learning objectives and case
activities.
• Add peer and self evaluation to assignment to make
students accountable for effective group work.
• Have students complete case before class then discuss
answerers to have more time in class for groups to
discuss the case .
STUDENTS WRITE CASES IN OTHER COURSES
STUDENT FEEDBACK ON ASSIGNMENT
STUDENT SATISFACTION WITH ASSIGNMENT
Case study teaching is a powerful to introduce students not
only to teach concepts and content, but also critical thinking
and problem solving skills. Cases bring content to life using
examples and approaches that can interest students.
Biochemistry students wrote short cases in groups to share
with their classmates about protein structure function
relationships utilizing a variety of models. Assignment will







































































 Except 3. Resistance to Gleevec 
  
---------------------------------------------------------------------------------------------------------------------------- 
Image A: ABL Wild Type complexed with 
Gleevec. Within this complex, there is a threonine 
amino acid present. 
Image C: Mutated ABL, specifically the T315 
mutation, complexed with Gleevec. Within this 
complex, there is an alanine present (rather than a 
threonine.) 
Looking at the structure of alanine (hydrophobic) 
vs threonine (hydrophilic), it is clear that alanine is 
much smaller and does not have an OH group. 
Because of the amino acid difference, there is a 






Questions over Part I. 
1. How is the BCR-ABL protein formed?  
 
 
2. Conduct a simplistic diagram (or SMRF model) comparing how separate BCR and ABL 
express a normal phenotype versus how the fusion protein expresses a mutated 
phenotype.  
- Hint: genes are transcribed to mRNA, mRNA is translated protein, and protein 





Part II – A Drug Inhibitor for BCR-ABL 
“Sidney, are you aware that protein structure affects function? 
“Yes I am. I know that shape, length, and types of bonds can influence the structure of a protein 
which, of course, affects the function of a protein.” 
“That is a great start! Understanding that structure affects function allows us to determine what 
type of inhibitor will work. It is essential that we find an inhibitor that prevents the cancerous 
cell from being activated.” 
“I understand! So not all inhibitors will work to treat CML?” 






“Does this mean that the amino acid causes resistance?” 
“Well, yes but specifically the structure of the amino acid. Keep in mind the hydrophobicity of 
each amino acid. Notice that threonine contains an additional OH group compared to alanine.” 
“This is all coming together now!” 
“I am glad you think so, Sidney. There is much more to come as we progress in the semester, but 
for now, understand this: activation loops affect binding, bond type and structure affects activity, 
and activity and structure of a protein determines function.” 
 
Questions of Part II. 
1. Why does Gleevec work as a better inhibitor than Parke-Davis? 
2. What role does Gleevec play in the confirmation of BCR-Abl’s the activation loop play 
and why does this cause enzyme inhibition? 
3. How does the amino acid change cause resistance to Gleevec? Consider the structural 












































Leptin and its Receptor 
 
The leptin receptor has six domains, four are part of the immunoglobulin-like domain 
(IGD), and two are part of the leptin binding domain (CRH2). Leptin has several binding 
sites that have affinity for certain domains. Binding site III as seen in figure two is 
especially interesting as it is allows for contact with the Immunoglobulin domain and 
induces receptor dimerization. Leptin’s AB loop interacts with this receptor using the 




Figure 2: Diagram of the Leptin receptor. In this figure, the leptin protein is light blue, and the homodimerized leptin receptor is green 





































































Can be used across curriculum to bring life to content:
• Research a specific person in a historical event
• Rhetorical analysis of government health campaign
• An artist’s process to explain color theory
• Factious counseling session to illustrate psychological
theory
